Ultrastructural morphometric analysis of lipofuscin in pyramidal cells of the human Ammon's horn.
Lipofuscin is a waste product of autolysosomal metabolism. The amount of lipofuscin in the cytoplasm depends on cell type, cell function and age. In most studies, either the fluorescent or the stained component of lipofuscin was investigated. Quantitative morphological investigations of the lipofuscin composition separated into the vacuolar and granular component were missing. For the hippocampal pyramidal cells we have determined the lipofuscin quantity and, separately, the vacuolar and granular component at the ultrastructural level. The hippocampal subfields CA 1, CA 2, CA 3 and CA 4 were observed at the ages 20, 40, 60 and 80 years (+/-3 years). Quantitative determinations of the vacuolar and granular component of neuronal lipofuscin in pyramidal cells were performed with a semi-automatic image analysis system. In CA 1 pyramidal cells the lipofuscin content was significantly lower than in the other sectors, which did not differ significantly in their lipofuscin content. The amount of the granular component in relation to the vacuolar component in CA 1 was larger than in the other sectors. With advancing age the lipofuscin content per cell increased. The vacuolar component of all hippocampal subfields experienced a larger increase than the granular component. Consequently the relation of the vacuolar and granular component changed; the relative amount of the vacuolar component increased, while that of the granular component decreased with age. The differences between sector CA 1 and the other hippocampal subfields were discussed with reference to differences of metabolic and functional activity of the neurons. Cytoprotective factors like Calbindin D28k were discussed for CA 1.